I
It has b~en pointed out 1 that the study of depolarization phenomena of polarized positive muons, stopped in condensed-media targets, might reveal the muon as a very powerful experimental tool in investigating condensedmatter physics and some specific aspects of chemistry.
In two recent papers Z , 3 we showed how muon depolarization studies .indeed provide information about lattice structure and about muonium. chem-. istry during and after the slowing down of the 'muons in liquid and solid targets.
-2-With regard to aqueous solutions one can' draw-from Refs. 2 and 3.as well as from arguments given by Hague et al. 4 in their analysis on a precision measurement of the magnetic moment of the muon in water-the conclusion that the muons, which have conserved their polarization during the slowing-down process, are most probably to be found in place of a proton in.
a water molecule (~O). In aqueous solutions of paramagnetic ions, muon spin depolarizatio~ should consequently occur in direct analogy to the relaxation behavior of proton spins in proton NMR. studies in the same solutionsthat is, on a microsecond scale for sufficiently concentrated solutions ..
A study of "slow" muon depolarization in transverse magnetic fields in Fe(N03-)3 solutions 5 with Fe 3 + concentrations up to 3 M indeed did display the sameT 2 concentration dependence as proton NMR measurements, and the ratio of proton and muon T 2 at the same concentration was , proportional to·theinverse ratio of the squared magnetic moments.
In this paper we present results on the "slow" muon spin relaxation in . We are concerned only with T 2.
( 1)
The experiment, performed at the 184-in. synchrocyclotron at the The field inhomogeneity over the target volume was 5 X 10 -6 (rms) of the c'enter value and therefore toosITlall to cause any artificial T 2. For each concentrationor temperature, about 600000 to 800 000 decay events were collected and edited in a, rate-versus-elapsed-time histogram (0.5-nsec bins), which finally was used to fit Eq. (1) by a chi-squared minimization program. sphere. These interactions lead to the following expressions for the transverse relaxation tizne T 2' 6, 7
The first part on the right-hand side of Eq. (2) is due to the dipole-dipole interactions, and the second part is caused by the spin-exchange interactions.
The symbols are defined as follows: S = ion spin (5/2); r = internuclear distance between ion and proton (znuon); " or" and ". 
_ (5)'
The total correlation time T for the spin-exchange interaction is now e given by 1 T e :::
where T s is the usual electron spin relaxation time and Th is thernean time for the muon to remain in the hydration sphere. The total correlation time 
In Fig. 2(a) we again present our data from Fig. 1(a) ; however, the conc:entration (p)dependence is now divided out. If the correlation times were concentration-independent, 1/T 2 P would be constant. If we insert the total correlation times' T and T [Eqs. (6) and (7)] into the general e c expression Eq. (2) with the other parameters taken from Ref. 6 , we get the solid line in Fig. 2(a) , which fits our data excellently. The dashed lines in Fig. 2(a) represent spin-exchange and dipole-dipole contributions separately.
If we use, however,Eq. (2) together with Eqs. (5)- (7) and the temperature dependence for T and Th from Ref. 7 , we obtain the dotted curve in r . By assuming that Eq. (6) correctly described the temperature depen-* dence of T and not considering an abnormal Th behavior, we are forced to s .
• It- 3) Although we had to change V and 7" 0 in order to fit the tern.perature der r pendence of a 3 ~ solution, we had to assurn.e that 7" r rern.ains relatively independent of concentration at 295°K in order to obtain the fit in Fig. 2(a) .
4)
In view of the quality of the fit, as shown in Fig. 2(a) , Th has been assumed to be concentration-independent. This assumption needs, of course, further justification.
In particular, a concentration-dependent acti:v:ation energy for . . /'" ' . .
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